High-performance liquid chromatographic assay using electrochemical detection for the combined measurement of amifostine, WR 1065 and the disulfides in plasma.
A high-performance liquid chromatographic (HPLC) method was developed for the combined analysis of the chemoprotective agent, amifostine, its active metabolite, WR 1065, and the (symmetrical and mixed) disulfides of WR 1065 in plasma. These three compounds were quantified by measuring WR 1065 after three different sample pretreatment procedures. During these procedures, amifostine and the disulfides were quantitatively converted into WR 1065, by incubating the sample either at a low pH or in the presence of dithiothreitol, respectively. The resulting amounts of WR 1065 were determined by HPLC with electrochemical detection (Au electrode, + 1.00 V). The lower limit of quantitation of WR 1065 was 0.15 microM. The within-day and between-day precision were < or =4.4 and < or =8.2% for WR 1065, < or =4.9 and < or =13.1% for amifostine and < or =8.5 and < or =5.5% for the disulfides, respectively. The within-day and between-day accuracy ranged from 97.2 to 109.8% and from 97.6 to 101.5% for WR 1065, from 88.3 to 110.7% and from 99.4 to 101.5% for amifostine and from 99.2 to 110.2% and from 103.3 to 104.9% for the disulfides, respectively. This method is superior to other described methods due to its simple and relatively rapid analysis of all three compounds in one system. Furthermore, it is at least as sensitive as earlier reported methods for one of the compounds and the application of the gold electrode requires only minor maintenance. Therefore, this method is very suitable for pharmacokinetic studies of amifostine and its metabolites. As an example, the plasma concentrations of amifostine, WR 1065 and the disulfides are shown in a patient after receiving an i.v. dose of 740 mg/m2 amifostine.